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In the last several years, as a significant branch of power electronic, inverter tech-
nology nowadays has been widely used in AC drive, APF, SVC, and Grid Connecting,
etc. And inverter is a vital interface equipment, whose performance determines directly
the quality of power. Therefore, this field has attracted much attention from scholars.
The core problem of inverter control is realizing current tracking. Model Predictive
Control(MPC) can effectively deal with the uncertainty, nonlinearity and coupling in pro-
cess, with good performance and robustness. So, it has been widespreadly used in power
electronics lately. However, it is a kind of control method based on model. In a practical
application, deviation is inevitable between system model and the actual controlled plant,
which will degrade the dynamic performance and accuracy. worse still, excessive offset
will undermine the stability of the system.
In this paper, three adaptive current tracking methods for single phase inverter are
proposed, aiming at eliminating the unknown offset and achieving precise current track-
ing. All of them are based on a structure of observer technology combining with finite
control set model predictive control(FCS-MPC). The main contribution of this work is
observer design. By online identifying the deviation, a precise system model will be at-
tained, and accurate current tracking can be achieved.
In the first method, deviation is expressed as sum of a sinusoidal signal and a cosine
signal, whose amplitude is different, but phase and frequency same. Then, the equation
of the circuit can be extended to a 3-D time varying state space model. A quasi Luen-
berger observer is designed based on this model, whose stability can be proved by Russell
invariant set theory.
In the second method, deviation is expressed as a sinusoidal signal with unknown
amplitude and phase. By constructing a auxiliary variable, the equation of the circuit can
be extended to a 3-D time invarying state space model. A Luenberger observer is designed















In the third method, deviation is described as a constant on account of the charac-
teristic of the multi-sampling controller structure. Then, a 2-D time invarying state space
model can be obtained. A Luenberger observer is designed based on this model, whose
stability can be proved by Lyapunov theory.
To verify the validation of the proposedmethods, a Rapid Control Prototype platform
is designed in this paper. The platform is implemented based on an embedded controller of
National Instrument—CompactRIO, integrated with online parameters adjustment, status
monitoring, data acquiring and real-time control. Moreover, it is compatible with Matlab,
which makes the offline data analysis more convenient.
Simulation ad experiment proved that, the proposed methods can realize precise cur-
rent tracking with low THD, good robustness and rapid transition.
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